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(1. K P2 B2 0F 5T B B YT K P2 IE I AV A AT IR ACK 7= A B R 5L B Fh i 5 S0 00 %8, BB Ap VT WA IR T
150070; 2. FURMEERE K-S, i 201306)

O OE: N TR R E ARC, A B EARIC AT T R B A T R PRI B AL A R ITAG
TAFZEH AL A KR (R TR K MK R IR Sk v R AR RAR) A G, L ai
AL 25 5 7R« BEAROT Y 88 A0 FE TR Bk 4.5, 0 24 4 %5 0. 746 (0. 520~0. 954) , IEE 42 5 )% 0 0. 691
(0.441~0.851) , FH L A5 H &M 0. 641(0. 412~0. 843) , BERAL T 28K TF-(PIC>0.5) . JEFE 5
PEMR SC T 3 B 45 5 R 38 M DR FRIC S 40 1Mok 38 B IR [ 7 9 4 56 1 (P<<0.05) , M
HLJSLO18 \HLJSLO021 \HLJSL022 45 21 MR ic -5 AH R R 10 AH SE IR BR 2 /K F (P<<0. 01) o 9AMPRIR K
F) 2~21 A B A G REL  E ARil, 5K R B A IC AR D (HLISLO39 A HLJSL042) (P<<0.05) ; 5 2
W 2 B MR IC i 2 (21 4) , Hiff HLJSLO18 \HLJSLO21 il HLJSL022 %5 11 MhRic 5 H S M B A6
(P<<0.01). SfAmii 2 &M AARICAT 84, i HLISLO18 il HLISLO67 15 3L 2l it 2 4H G (P<<0. 01) o
DL T SR I HL 3K 5% L b Sk O 355 DR RE Ay 0 B AR o, 7 38 ARt 2L R AF 195 RS IE R A, A4
TCFRA 1~ 10 B P, Forh HLJSLO73 3RS L3438 PR LR/ HLISLO79 SRAHE RS AL £ . AHFIEIT
i TR B E B HEIR A AL 45 , 345 T S TR AR MRS IC BT S5 R T TR SR AL T .
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PTG A, 355 5 VR N SE A AR A, 7E TEAN At
Rt ZREPE R SE A L JF R T LA KA Y&
Be A iRk HbR pist e &, Bk E m T3
P H 1509% 10 R G 46 35 i, Tt
LA FN o T EREARMB SR A EHT
10, ARG T AR R T R Rl K
HEEP (B B AT 18.4% ) (Wi FOAG 48— %
1 FC A ek 9P X 5 B 3 e 3 (OF- 34 914k R ik
70%) 1", LU A3 HE T Mt 4 35 R 2 v A T
P IVERE , A LAY 200 X 1 T8 5149 v i 1k
W22 2B ARIC . AT AR DA ARE
TEAG T AR P A K i &R F R G 3 AL 254, 43
BT S TR 56 PR 780 5 A PR AR Sk 7 3 113 T
M TG & bric, W e it — ek d
PAE T A,

IR i

1.1 W&

2 B R A K R B CE K R 2 b
FEBE SR IELIK P W T P 22 i . N & 2%
R A 2 HE OO AR RO 0 3 BRI 2 F AR e AT
B TR AT, R A 250 R 52 2 0% DL AR
A< 281 F2 , A4 A N R AN [ 2 b (R A 1
SRS IN ) 55 3 8 73 PRI 5E (GB/T18654.3 —
2008 ) M & 1A 5t 5 (Body mass, BM) . 4> K (Total
length, TL) . f& K (Body length, BL) . {& & (Body
height, BH) . & & (Body thickness, BT) .3k K
(Head length, HL) .WJ 4 (Snout length, SL) . FEAH
= (Caudal stalk height, CH) | F& #%§ 1 (Caudal
length, CL)%§ 9 3 AR AR, H 1 I o5 4K o2
ORI 0.1 g3 L TR R RN R
it 2 0.01 mm, AR fREREERA, (/7T
THEFE PR

X G ) 81 14 5 B R 2 A O 1 A
0, RN IR A 5 2R (405 4>) s 3 35 MR
135 N AT RIE
1.2 E[FZH DNA KRE

BYIRZY 0.1 g BY#E 2%, fdf FH AL DR 4H 32 G0 &
[ RARAAEBHE (AL ) A PR ] 1R BCDNA . H
NanoDrop™ 8000 43 50 B T %F DNA (1) ¥ J& 1 4
JEHEATIN 5L, I8 1.5% 0 B REWHEE A i ViR
Hog st R B R 50 ng/ul, 4 CIRAFE .
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1.3 PCR¥ i

AS PR ZE WA 7 5 PR 2L PP 41 T o 11 1224
ZSPEM TR, FHBEL 6 MEA BEA T3] 20
Kl , Hor 77 S FRICTE FyRFIR R L 2851k
PCR JZ W 1R & M 15 pL, H P A AR DNA 2 plL,
PCR Buffer 11 pL[ 2% & 10 mmol/L Tris-Cl (pH
8.0) .50 mmol/L KCl.1.5 mmol/L MgCl, 200 pwmol/
L dNTP], I F eSS (10 mmol/L) 4% 1 pL, Taq
DNA A (5 U/pL) 0.2 pL, AR L8 1
IKANIE o

FHPCR 3 AL BEATH 4 : 94 CHULNE 5 min;
94 ‘CAEME30 5,56 ‘CiR 45 5,72 ‘CIEAH 30 5,27
AMIEI s 5 72 “CHEH S min.

PCR W 45 5 , BU 1.2 WL (9 PCR S =4
PEAT 8% AR 718 3 PR s J5E JSC FL kAL, 0.19% i PR
Y Al , LADL500[ 5 H BEAE YRR (b st A
PR H] | A bR 11, Gel-Pro Analyzer 4.5 TR At
XM HLUK AR L B R A AR RE A B
1.4 HESITS5 A0

] PopGene (Version 32) AT B A DA
NSRS e  GNRE E  VAR S
(Observed number of alleles, N,) .45 % %55 ik R4
(Number of effective alleles, N.) . W Il 2% & )&
(Observed heterozygosity, H,) . 1] BB 2 & &
(Expected heterozygosity, H,) %5 . Z 515 B & &
(Polymorphism information content, PIC) , 1R #E
BOTSTEIN %> A5

PIC=1 —21{2—2 | 2 1 2P P} (1)

o PP B BRI j=i+ 1 RS AR A S A
FE RIS 5 Ay B —F PR A I S5 A7 PRLBK
JH SPSS 26 1) — i 2 M A5 Y (General linear
model, GLM) 3 #rdnic SR & 2K KK K
[N NS SSNY/R SN Sy U= ANt U R INTUR EPS
PE AT
y=u+gte (2)
ey VIR s w AR ; g 5 i > JE R
MR 5 e MR ZE o K H Permutation K5 40 fff 1 5&
PRI PR35 I ) S 35 1 KT (10 000 ¥R, XA i 2] £
MR E SR T 2 FRi], FH Duncan’s 2 8
FE A8 3 B A ] 5 AL B AN PP AR B8 1 22 ) 1Y) 22 5
DAL AR 1 A S 5 R A g IR S4B e T SR 1A,
It H. 7 FOAE 5% LA b kg I 34 DR Y 1) 4 2 A v
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U ) ELAG PR A ) S PR
2 4

2.1 MRS

IR AAF G IE A 5310 1) 22 T80 | 5024 265
AFEAR I FARICHER SCI 0 HT . Goital Rk
O ERH N (485.78+58.04) g, A K H(311.63+
12.98 ) mm, 4% PR 1 40 4 3k B s 0L 2 1
Shapiro-Wilk IF 25 73 7 46 56 26 B, BT (14 # R 35

A IERS AR (P>0.05) s PEAR AR 5 R E0CN 0.04~
0.12, /R it PR AR 53 fe K (0.12) |, IR bR AR 5
/N0.04), WL 1., Pearson FHIEK K T W], &K1k
AR 210 2 AS R R B 0 A S A oG R B R
0.141~0.951, #3k 5] g 2 K, e K AR K 1A
KM K (r=0.951) , IARJZ 5 AR B A C M 5/
(r=0.141) ; 5 # (A 57 1 AH OC M e K PRS2 A4
K (r=0.852) , HUOE 4K (r=0.822) , A G Fe /)
FIPER R B (r=0.212) , W3R 2,

F1 REERKERERESITRESSHRE

Tab.1 Descriptive statistics and normal distribution test about growth characteristics of pikeperch

PR P E bR RKRME R/ME i BE W E B R 5 AL
Trait Mean+SD Maximum value ~ Minimum value  Skewness Kurtosis [R{E P Coefficient of variation
BM/g 485.78 £58.04 620.00 370.00 0.35 -0.81 0.05 0.12
TL/mm 369.13 £15.53 410.90 333.30 0.13 -0.52 0.20 0.04
BL/mm 311.63+12.98 345.90 282.70 0.16 -0.40 0.32 0.04
BH/mm 72.99 +3.79 82.60 65.00 0.31 -0.50 0.06 0.05
BT/mm 44.19+£2.09 49.90 40.00 0.33 -0.50 0.05 0.05
HL/mm 87.55 +4.91 100.20 74.90 0.00 -0.13 0.92 0.06
SL/mm 15.22 £1.50 18.40 11.10 -0.15 -0.27 0.26 0.10
CH/mm 29.05+1.50 32.80 25.60 0.24 -0.46 0.06 0.05
CL/mm 51.94 +5.87 64.60 25.10 -0.18 -0.68 0.06 0.11
R2 BHPFZEREREHEXERY
Tab.2 Relative coefficient of pikeperch growth-related traits
PR Trait BM TL BL BH BT HL SL CH CL
BM -
TL 0.822" -
BL 0.852" 0.951" -
BH 0.600" 0.500" 0.580" -
BT 0.729™ 0.594" 0.609" 0.512" -
HL 0.700™ 0.657" 0.708" 0.455" 0.510" -
SL 0.382" 0.315" 0.362" 0.241" 0.256™ 0.756" -
CH 0.697" 0.698" 0.675" 0.466™ 0.527" 0.474" 0.174” -
CL 0.212™ 0.268™ 0.364™" 0.4317 0.1417 0.278" 0.209™ 0.173™ -

TE e FOR MR TB AR S M 235 P<0.01.

Notes: ** indicates that the correlation between traits is very significant P < 0.01.

2.2 yHEER

FH 24 A0 T B BRI PR A2 fo P A 1 R
FRER (2814 st A ZREME 45 S W P34 %
£ 55 R ECh 4.5, SN 4% & B 4 0.746 (0.520~
0.954) , WIEA 4 4 0.691(0.441~0.851) , F- 1
LB B & 8 0.641(0.412~0.843) , B FEA
J& T B2 8K (PIC>0.5), L3R 3,

2.3 tRIESMEREERES

AT 7T AT B AR T Y R R B 5 9 A4 1
ARAAR I , 45 J 0 1k Y 38 AN L2 biie 5 &/
AR I AN [ RR B AR DG . 5 AR = i
BRI ARIC R Z, 214, el 27.3%, Hirp
HLJSLO18 \HLJSLO21 Fl HLJSL022 45 11 MRic 5
FEAA =k B . E A G (P<<0.01) 5 5 WK g A1
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KWIRRICH 194>, di Hoh 24.7% , Horp HLJSLO47
HLJSLO66 A1 HLJSLO67 45 6 ™ Fric 5 Wy K ik 2 #
BEIE(P<0.01); 5 BHK B EMHXMArC A
161, it 4 20.8% , H: HLISLO57 \HLJSLO58
HLJSL119 AT HLJSL145 5 Al 4 15 24 i 2 41 56
(P<<0.01); 53k K ZFH EWbRIcA 144, Lk
9 18.2% , Ho HLJSLO38 55 3k K 35 24 i 25 4H ¢
(P<<0.01) ; 5 R B &t o 2 M CbRicf 81,
4 10.4% , H: v HLJSLO18 Fl HLJSLO67 5 14 5
TR B EHA L (P<0.01); 54K B3 &M
icA 84, 5 oA 104%, H F HLISLO21 .,
HLJSLO38 Fll HLJSL.39 5 4> 4 ik £ B i 2 A1 5¢
(P<0.01) ; 51K JE W ZF MW iric A 51

(HLJSLO18 . HLJSLO38 . HLJSL042 ., HLJSLO46 F/I
HLJSLO83) , /5 b M 6.5% ; 5 14 8t 25 4 G A A
W0 34, 5 R 3.9% , Ho HLISLOS7 54 5 ik
F B E AL (P<0.01) s SRK B E L HARE
24~ (HLJSLO39 AT HLJSL042) , /5 b M 2.6% .

T T Tl I NN S AR M B INR T A E [ S
HLJSLO18 A1 HLJSLO38 5 & i & . & K R 3k
Ko W A 5 MR e 2 B e AR OG , Al
[F] Bsf 5 2 A v Al S 3R DG (P<<0.01)  HLJSLO67
HLJSLO83 \HLJSL158 5 5 Motk A 56, i 3 4~ Fr
A RRSE L N i TaN /R SN E2Y R i 6 R N T 1S A
2 FH 5¢ ; HLJSLO21 , HLJSL039 . HLJSL042 % 5 4~
FricS H 4 A PRR 3 Bl AR G

x3 R 2UNMYDEN SREESEESITHTE

Tab.3 Data of genetic diversity of 24 microsatellite loci for pikeperch

FRIE Marker SROEREN,  FACEREREN,  WWZAEH,  WERARAREH AAEEREPIC
HLJSLO15 3 2.334 0.548 0.573 0.478
HLJSLO18 4 4.026 0.662 0.753 0.714
HLJSLO035 4 2.651 0.520 0.624 0.567
HLJSLO038 6 6.623 0.922 0.851 0.843
HLJSLO41 4 2.346 0.804 0.575 0.470
HLJSL047 6 3.481 0.705 0.714 0.660
HLJSLO61 4 3.882 0.779 0.744 0.706
HLJSL063 5 3.345 0.787 0.702 0.650
HLJSLO65 4 4.577 0.900 0.783 0.748
HLJSLO66 4 1.785 0.491 0.441 0.412
HLJSLO67 7 2.906 0.754 0.657 0.600
HLJSLO73 6 2.773 0.822 0.641 0.592
HLJSLO082 4 4.703 0.758 0.789 0.757
HLJSLO83 6 4.740 0.865 0.790 0.758
HLJSL109 3 2.525 0.690 0.605 0.527
HLJSL117 3 2.928 0.730 0.660 0.591
HLJSL119 3 2.698 0.683 0.630 0.559
HLJSL131 5 4.416 0.865 0.775 0.739
HLJSL139 4 3.007 0.683 0.669 0.618
HLJSL145 6 4.634 0.954 0.786 0.751
HLJSL152 4 4.730 0.908 0.790 0.763
HLJSL158 4 2.786 0.573 0.642 0.599
Y9{E Mean 4.5 3.541 0.746 0.691 0.641
HrifEZE Standard deviation 1.158 1.125 0.130 0.095 0.110

http://www.shhydxxb.com
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F4 ETF GLMZEEH permutation #2585 R I 4 B E M X MHRE RIE X ERE
Tab.4 Markers exhibiting significant correlation and correlation thresholds for
permutation tests based on GLM models

Fric Marker BM TL BL BH BT HL SL CH CL
HILJSLOO7 0.016"
HLJSLO13 0.040" 0.017"
HLJSLO15 0.048" 0.049"
HLJSLO17 0.013" 0.027"
HLJSLO18 0" 0.014" 0.011" 0.030" 0.020" 0"
HLJSLO21 0.006™ 0.046" 0.015" 0"
HLJSL022 0.004™
HLJSLO025 0.028"
HLJSL026 0.004™
HLJSLO030 0.014"
HLJSLO31 0.020"
HLJSLO32 0.025" 0.009”
HLJSLO33 0.011°
HLJSLO38 0.043 0.006™ 0.017" 0" 0.013" 0.003™
HLJSLO39 0.018 0" 0.023 0.017"
HLJSL042 0.031° 0.043" 0.022" 0.029"
HLJSL046 0.031" 0.040" 0"
HLJSLO047 0.037° 0.019" 0.008"™ 0.017"
HLJSLO57 0 0
HLJSLO58 0"
HLJSLOG0 0.012 0"
HLJSLO61 0.028" 0.015" 0.002"
HLJSLO62 0.023"
HILJSLO63 0.015"
HLJSLO66 0.001" 0.019" 0.049"
HLJSLO67 0.004" 0.025" 0.004" 0.033" 0.043"
HLJSLO73 0.042
HLJSLO79 0.039" 0.003" 0.018" 0.014"
HLJSLO81 0.028" 0.004"
HLJSLO082 0.039" 0.008" 0.026"
HLJSLO083 0.035" 0.017" 0.038" 0.020" 0.019"
HLJSL109 0.016"
HLJSL117 0.023 0.005"
HLJSL119 0.028" 0.010" 0.002"
HLJSL131 0.037" 0.012"
HLJSL145 0.001” 0.001"
HLJSL152 0.011" 0.026"
HLJSL158 0.017" 0.041" 0.023 0.022" 0.036"

T FoRpric SRR B HOE(P<0.05) 3+ Fonbric SHRR I R AH5E (P<0.01).
Notes: * indicated that the marker was significantly correlated with the trait (P<0.05) ; ** indicates that the marker is greatly significant
correlated with the trait (P<0.01).

2.4 EKERABEERE

XT38 A R I 2 A O B bR e A ) 3 R A
X AR BEAT Duncan’s 22 5 FLA , (35 fI # 0ik
PR AR P T A A, JEA5 21 195 AR S8 SE R A, 44>

FRIC RS 1~10 AL 3L P AL, Hoh HLJSLO79 3k
PRI T 5 %2, HLISLO73 ARGt 435t R 75 4
A (35) . HLJSLO79 345 10 Fh L3 JE R Y, o
BF .FL.DF ZEWI K | A R 3 Rk R
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A KA, DE HIL.FG . FL.BF #R7EM BT MR & A 6 DR I8 oR th A KA # 1T CC AR
R UL FE OBHAXE B EAR o th AR FER S BoR th UL HLISLO73 HAs i ihy 1 Fh R
e FLURCOH HLJSLO1S R 9 Fp L AL PRI R AL AR
1 BD.AB . DE 7EMA i &K KR WK R

#£5 BNMMIEMRBABEERIMGEEERHWR R

Tab. 5 Observations of 38 microsatellite marker dominant genotypes and dominant genotypes

g mmmn BEE | we wmn R | g tmeme o
Marker Number of Marker Number of Marker Number of
genotype observations(%) genotype observations(%) genotype observations(%)
HLJSLO07 11 66(24.9%) | HLJSL026 BC 102(38.5%) EF 18(6.8%)
1) 32(12.1%) AB 65(24.5%) DJ 16(6.0%)
Gl 25(9.4%) AC 42(15.8%) CD 23(8.7%)
HLJSLO13 CG 20(7.5%) HLJSL030 CE 50(18.9%) BD 27(10.2%)
ClI 19(7.2%) DE 47(17.7%) GJ 14(5.3%)
BJ 19(7.2%) EF 44(16.6%) HLJSLO47 FG 54(20.4%)
GH 18(6.8%) DF 33(12.5%) CE 49(18.5%)
HI 15(5.7%) CF 28(10.6%) EG 44(16.6%)
CJ 14(5.3%) HLJSLO31 BG 49(18.5%) EE 40(15.1%)
HLJSLO15 BC 113(42.6%) BH 21(7.9%) EF 32(12.1%)
CC 54(20.4%) CE 20(7.5%) FF 28(10.6%)
HLJSLO17 AE 70(26.4%) BI 15(5.7%) HLJSLO57 FJ 29(11.9%)
CE 57(21.5%) | HLJSL032 EF 72(27.2%) FG 28(10.6%)
AC 26(9.8%) DF 45(17.0%) FF 26(9.8%)
HLJSLO18 CC 71(26.8%) CD 31(11.7%) 1T 22(8.3%)
CD 23(8.7%) CE 15(5.7%) GI 21(7.9%)
BD 23(8.7%) FF 14(5.2%) FI 14(5.3%)
AC 22(8.3%) HLJSLO33 CE 90(34.0%) HLJSLO58 CJ 32(12.1%)
BC 22(8.3%) CC 68(25.7%) DJ 17(6.4%)
AB 19(7.2%) AC 22(8.3%) CDh 15(5.7%)
AE 18(6.8%) AE 14(5.3%) BD 14(5.3%)
DE 17(6.4%) HLJSLO38 FG 60(22.6%) HLJSLO60 FH 35(13.2%)
AA 14(5.3%) El 23(8.7%) GH 31(11.7%)
HLJSLO21 BC 75(28.3%) EK 22(8.3%) DE 27(10.2%)
BB 75(28.3%) EE 14(5.3%) EH 18(6.8%)
AC 16(6.0%) HLJSLO39 BC 73(27.5%) CD 15(5.7%)
AF 14(5.2%) CC 65(24.5%) HLJSLO61 CD 81(30.6%)
HLJSLO22 CD 75(28.3%) CD 53(20.0%) DD 3(16.2%)
CC 50(18.9%) BB 28(10.6%) CE 24(9.1%)
DD 28(10.6%) BD 14(5.3%) BC 22(8.3%)
CE 26(9.8%) HLJSLO42 BD 51(19.2%) AC 15(5.7%)
EE 15(5.7%) DD 54(20.4%) HLJSL062 BF 51(19.2%)
HLJSLO025 BF 32(12.1%) CD 34(12.8%) FH 37(14.0%)
CC 28(10.6%) DE 29(10.9%) FF 36(0.136)
BE 24(9.1%) DF 16(6.0%) BH 23(8.7%)
DF 17(6.4%) CG 15(5.7%) HLJSLO63 CC 70(26.4%)
BD 17(6.4%) AD 14(5.3%) BC 57(21.5%)
AE 17(6.4%) HLJSLO46 EG 14(5.3%) BD 51(19.2%)
CF 15(5.7%) EJ 29(10.9%) CE 31(11.7%)
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S As-
1 5 Vi K 1 5 Vi K 1 5 Vi K
g ERERE | me wmeme RR] me e O
Marker Number of Marker Number of Marker Number of
genotype observations(%) genotype observations(%) genotype observations(%)
BE 21(7.9%) GG 26(9.8%) AD 15(5.7%)
HLJSLO66 DD 122(46.0%) EG 23(8.7%) CDh 14(5.1%)
AD 68(25.7%) BE 21(7.9%) HLJSL131 DE 77(29.1%)
BD 46(17.4%) AF 20(7.5%) CF 44(16.6%)
DE 15(5.7%) BG 15(5.7%) BE 30(11.3%)
HLJSLO67 CDh 86(32.5%) BD 14(5.2%) DF 20(7.5%)
cC 46(17.4%) HLJSLO83 CDh 40(15.1%) CDh 16(6.0%)
DG 46(17.4%) FH 37(14.0%) DD 15(5.7%)
HLJSLO73 EF 85(32.1%) DE 34(12.8%) HLJSL145 AB 70(26.4%)
HLJSLO79 FH 41(14.7%) DF 27(10.1%) AE 50(18.9%)
BF 40(15.1%) CE 26(9.8%) EF 39(14.7%)
FF 34(12.8%) EE 21(7.9%) BF 26(9.8%)
BH 33(12.5%) EH 20(7.5%) EG 14(5.1%)
FI 22(8.3%) EF 14(5.2%) HLJSL152 FG 55(20.8%)
DF 20(7.5%) HLJSL109 DD 54(20.4%) EG 37(14.0%)
EG 19(7.2%) BE 40(15.1%) EF 35(13.2%)
DE 16(6.0%) BB 26(9.8%) GH 20(7.5%)
HI 16(6.0%) DE 19(7.2%) AB 18(6.8%)
FG 15(5.7%) HLJSL117 BD 48(18.1%) BG 16(6.0%)
HLJSLO81 AC 39(14.7%) EE 45(17.0%) AG 15(5.7%)
CC 26(9.8%) BE 16(6.0%) GG 15(5.7%)
AF 26(9.8%) BB 15(5.7%) HLJSL158 CC 89(33.6%)
AD 20(7.5%) HLJSL119 BB 54(20.4%) CF 52(19.6%)
CDh 19(7.2%) EF 45(17.0%) CE 49(18.5%)
HLJSLO82 DD 46(17.4%) AA 29(10.9%) BE 23(8.7%)
DG 38(14.3%) DD 23(8.7%) DE 14(5.1%)

2.5 SREAERE. ERKXBRHTIERCAEIE
R T A A AR A i A R PR A S B 1
b, 3 O M EARIC S YR BRI EA T T 3RIE
ZER R SRS S 20 TR A
[FI R E (A DG, 3R] 55.6% HIFRICAES TIERFIAZR
B X AE R A BT, 5k KRB EMK

MIRRICERZ , 5, di Hoh 55.6%; 54K 3
KBIARCA 41, & He ok 44.49%, Hodh HLJSLO39 5
SRR FI B EAE(P<0.01) ; 5K B EAH /Y
FRCA 34, b Heh 33.3%; SR K B BRK
W EA AR IC A 24, 5 R 22.2%; SRR
IR B AR RIbRC A 14, N 11.1%(5%6).

F6 ETF GLMEE permutation #:36 F I A B & 18 X WARIC R B X EBE
Tab. 6 Markers exhibiting significant correlation and correlation thresholds for permutation tests based on GLM models
Fric Marker BM TL BL BH BT HL SL CH CL

HLJSLO18 0.041"

HLJSLO038 0.023" 0.023" 0.010" 0.016" 0.020"
HLJSLO039 0.027" 0.004™ 0.012" 0.007" 0.042"

HLJSLO67 0.022" 0.024" 0.021" 0.010"

HLJSLO79 0.019 0.034 0.036" 0.023" 0.033"

T FoRpRic SRR B ROE(P<0.05) 3+ Fonbric SHRRM A6 (P<0.01).

Notes: * indicated that the marker was significantly correlated with the trait (P<0.05) ;

correlated with the trait (P<0.01).

skok

indicates that the marker is greatly significant
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3.1 EFSSRIRICHBEBH KR SHMNE

N, H,.H,.PIC 5E#0 & 2 Wi R 35t 1% 2 e
ISH, HAEUEBR , RIBHR G Z R
AHIE 5T FH 24 45 T B bR e PEAN M 1 5 T RE AR 1)
WAL, 25 0 R BER A% Z R AR
BEIR 31 280 (N =4.5, H=0.746 , H=0.691, PIC=
0.641) WAL T LU 5 X F 242 il (N,=7.8, H =
0.751, H=0.755, PIC=0.715) . % k% B (N =6.9,
H=0.796, H=0.757, PIC=0.709) F1 5 J¢. 1. 2 Ja] B¢
(N,=6.9, H=0.771, H=0.739, PIC=0.693) [ B 5%
gh s T 8 BT (NV,=2.333, H,=0.430, H=
0.379, PIC=0.315) . %Pl (N,=2.533, H,=0.377,
H.=0.359, PIC=0.304) FI §§ & JT. (N=4.167, H=
0.649,H.=0.655, PIC=0.594) U BIF5T 45 51 . FIAL
o ZAE M N TR RO SR R B T e
WAL ZFEM: R A R B e . (B2
2 5 2 25 PR 0 R S T L % EIUIE AE T O E AR
AT W T AUR ST R B AR
() 358 1% A2 ik, BT LA 48 ol ) 1) 35t 45 22 FF MR AR
fe o T A FEL T R SR VT S T BERP R R N 4
TS | HE R A, FRATRY SR Mok B T s A% 5L
FE IR VTSR B, T LAAS I 52 1 3L 22 REPE 4
o HATEBA L T35 BV R sl A R
T | P ) S ey T SOk 28, PR HA B A L
BT R B SR B A B . #E A SR KR
% SR — W — X 7 B, A SR A R AR A
22 W 22 i e XoF 7= B, DR IG5 3 LT | %L il s
SRV LA 5 3545 ZHEEAIR
3.2 fricEMERMXR

P i P R 53 T AR S W) ke B 5 HEIR AR G
PRic 7 A AR H RIS Ui s 7 T A Ty A
A, BLRE S e — LA i ] T §
P EE RS B fE B iR . R4
T 2 SRR A S AR T B U 2, ) 40 B AR A
SN F1 R 40 /N T A bR IE L R 745
NGNS NN N T T E Y P (0L I T
E AR AR DB 300 A i T A B i v i 2 21 23
A GRBTR AR M m AR ARG TR
brid. BTG S5 MR A G AR IC iR 3 D,
GUO S5 b g T B2 7 (1 15t 4% I, X 8 AR Ktk
IRVEFT T5E AL, 345 T 214> QTL X [a] , L SNP #5
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ICNE . SRR ICHZ A K (E , wT
48 S L & AR A e AR iC e g b A
WFSE N 77 A0 T8 R b 1 v 0 2 1 5 4 i 28 5
[UNZNT N e I N SN NI N S SN/ B QN =2
WA L R AR S A S Y 38 AR, B
49.35%, {5 T B AR AR S LB 7.7 9% (4 T 5 LL 5]
iK T &% = 7AW 8 (Cynoglossus
semilaevis) 50% ) T 125 Fo A8, TR R A] B AT 5T
[ B 23 AT AP IR 22, B PR IR AR A5 Y ik 2 A G
FRie R 2~21 4, 15 o 2.6%~27.3% , % T B4k
ARAF AR L A0 07 35 HL A I AS 55, 4] N A A o o
TE LR 10.4% , AR T S54SR 101 S gyt o
A4 B 5t 07 8 LU 91 (12.5% ) I T b I K R+
fy v (18 A B o O 22 A1) (43.75% ) 5 7R AR i 4 e
11147 2.6% AR F A0 A4 A5 HE R 10T 2R A e g (AR
i 35 LU A1) (12.59% ) , AR T 5 Ihe 6 42 5 v (18 4%
A L1 (43.75% ) s 722K 3 LU A5 R 10.4%,
ik F 5 e ®° fE R B g 4 KT i L B
(43.75%) .

e HIFFE o, KB T — N 23k £ H
— R BIELGE , Bl — AN BRI [ s A LA PR A S Bk
S0 LA AR IC R B A — PR A OGBS FRid
HLISLO21 43l 52K KR Sk K Bk
SRR A 56 5 BRI HLISLO039 43 91 5 14 i 2 L 4>
R R SR SR AR OC ; AR id HLISL131 43 31
5 5 R A SR A G 5 AR id HLISLO67
HLJSLO83 \HLJSL158 435l 5K it it Wy B4R
AR 3 M O 5 A7 2 HLJSLO18 Al HLJSLO38
SIS R e RE SRR WK R AR
PER A G o AR e R B A
TR T MG 6 S M B s AR o T
A RS bR 22 B A B I AR SRS 08
3.3 AKMREBERBNSH

2GR A QT /& A2 vl i FH AY BEAAR AT IE 58
BEAR (AR R WSS RER (R, R ) F AR A B
T o AP REARHA N T s BEAR AL SO AR A 15
BB 22 () SEA I R 1 R 0B 5 SR AE S —
ABEALAS BC A AR HEAAR , B A Jik PR 38 - 11 S5 o7 B
W%, [ — 3 A A AR B /L, il 5 2R Kk
AR B 45 H R AR I 22 BT IR O AP REIA D
28 FH T 0 28 0 MR BIPRS00 2 | I8 45 7
T e A 48 A ARICATRE] 17 4S5 PR 25 A 5 Y
Pric, A5 2 175 S PL AT R Y 5 PIVHT 45 A i
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HA 35 A FRICAFE] 118 MR IE R AL, AHE5Y
6 FH AR AR B0 35 FFEAAC R RS B, DA 77 i e
P33 38 > 5 MR W 3E A A BRI, L4551 195 4
DR BT R s — T3 T ASBIFFE 43 BT 1) hy 2 05 355 5
WF,, 20 3MAIE T, 5 PERIE SR IC ) 5 R HY
CL 25 B A 1R 19 O 3 43 BT 1) ik DR R0 A o) 42
s O3 — 7 A WE 5 R B REAS S AR AR ]
— LR R AARBOS 2 A —E B AT DA
FIFH AN SE BEAARHE R 10 i 2

PN SCEE N LEAK = sk & b, Ak
FEANEL AR A SIS R TS A K B
PIEFIIIIE . INICCAE A e SR h i i )
) 3 A4~ 5 0 5T AH 5G9 B3 TR A ] (HLJ302;
HLJ383;HLJ343) , 7E40 R b R YL F H i ifs 7
RAFA R FRCR 2, BRERSE e R R BT A
i 15 2 4 A5 A4 KA S i TR il (JZ160
JZ1.67 . MisaTpw76 Pl MisaTpwl 17) , 18 K 1 B &
Ol 15T R E AT T RAFR R A B
WANG %5207 15 40 56 K 21 45 78 scaffold BY 2% 7
HIJF % 1 CID391-2, CID973_1 Al CID254_1 DA K&
XTA A5 5 A 35 45 3% (AR i (CID1512) 76 HAf
YEH BRI A3 AR R, ] UL il
PERAA A ARIE B HL AT MR 0 3 0% A5 40 i PR 5
SER AR B FRE AR T AR e P i B R
PRI PR ARBFTE & BFRIC HLJSLO39
[ ST A R SR MR SG, B #
LAY (BC AT BB) A —F, rl{LSe TRty oy fa
(R TC , 38 2o 7 S f A rh i A 5 P 5 SR S
K (B) AN, B g B A sl DR A K R -

4 Zhig

AT I B AARIC 8T T AR e A K
F F BRI AL 4540, PPN T AR R L 55 4E K
PRI (R K R R RE S K
AR M) BRI, LSS M irah 45 R
N 2 BT S8 A 7 FE R ROk 4.5, W 24 A B R
0.746(0.520~0.954) , HIER 24 5 8 4 0.691(0.441~
0.851) , F ¥ Z & F B & & K 0.641 (0412~
0.843) , BEMAR AL T 5 B 2 8K (PIC>0.5) . H
PRI S5 PR R SCHR A3 e 48 R s 3RS 1 38l T
EAmic 205 TR EA B, bR
M5 A DGR ARIC A 84, 7E 38 M bRic 3k
RAF 195 ML RAFEH A BRI 3R 1~10 4

PILH AL, NI, T — 2R A AT IR O 45
N R R R AR RECAH KR, I REET
QTLARMIbRCHE P F UL T A
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Correlation analysis between genotypes and growth traits of fast growing
strain F, of pikeperch (Sander lucioperca)

PAN Yadan'?, LU Cuiyun"?, SUN Zhipeng', LIU Tianqi', ZHANG Kexin', ZHENG Xianhu'*
(1. Heilongjiang Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, Heilongjiang, China;
2. College of Fisheries and Life Sciences , Shanghai Ocean University , Shanghai 201306, China)

Abstract: In this study, we conducted association analysis between microsatellite markers and growth traits
such as body weight, total length, body length, body height, body thickness, head length, snout length,
caudal stalk height and caudal length in the F, population of pikeperch (Sander lucioperca) , the fast-growing
strain, to identify markers for genetic breeding. The average allele number for each marker was 4. 5. The
average observed heterozygosity at 0.746 (ranging from 0.520 to 0.954) , with expected heterozygosity
recorded at 0. 691 (with a range of 0.441 to 0.851). The average polymorphism information content was
0. 641. The results showed that 38 microsatellite markers had significant association with at least one trait (P<
0.05) , among which 21 markers, such as HLJSLO18, HLJSL021 and HLJSLO22, had extremely significant
association with the corresponding trait (P<0.01). Specifically, we detected several 2-21 significant
microsatellite markers for 9 traits, ranging from 2 to 21, of which only two markers (HLJSLO39 and
HLJSL042) were identified for body length (P<0.05) ; but there are 21 markers significantly associated with
the height of the tail stalk, among which 11 markers such as HLJSLO18, HLJSLO21, and HLJSLO22 are
highly significant (P<0.01). There are 8 markers significantly associated with body mass, of which
HLJSLO18 and HLJSLO67 are highly significant (P<0.01). A total of 195 dominant genotypes, with a
proportion of over 5% higher than the overall mean, were obtained in 38 markers. Each marker obtained 1-10
dominant genotypes, among which HLJSLO73 obtained the least dominant genotypes and HLJSL.O79 obtained
the most dominant genotypes. In summary, we assessed the genetic structure of the pikeperch breeding
population and identified markers closely associated with growth traits, which can inform the genetic selection
of pikeperch.

Key words: pikeperch; genotype; growth traits; association analysis
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